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(57) Abstract: Apparatus 
and method for fail-safe 
high-speed-pneumatic valve is 
disclosed. Fail-safe dependability 
is provided by a spring-loaded 
normally-closed pneumatic 
actuator. When the spring-loaded 
actuator is pressurized, the 
normally closed mechanism 
is actuated to the valve active 
position. Concurrently, the 
pressure is directly applied 
to deflect a diaphragm or a 
bellow-assembly back to sealing 
position. Ultra high purity 
embodiments with standard dome 
shaped diaphragms are disclosed. 
Additional high conductance 
diaphragms and bellows 
embodiments are employed for 
higher conductance valves. Novel 
flow path layouts are disclosed. 
The valves are applicable for 
fast gas and fluid switching 
and are particularly suitable for 
high productivity Atomic Layer 
Deposition (ALD) applications. 
Additional embodiments cover 
improved diaphragm and seal 
reliability, externally adjustable 
valve conductance, improved 
valve safety and high temperature 
valve seals. 
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